John (Jack) Vaughey

Chemical Sciences and Engineering Division Email: vaughey@anl.gov
Argonne National Laboratory jvaughey(@gmail.com
9700 S. Cass Ave., Lemont, IL 60439 www.anl.cov/cse/interfacial-chemistry
Education:

1992 Northwestern University, Evanston, IL. Ph.D. Inorganic Chemistry

Thesis: “The Synthesis, Structure, and Properties of Several New Layered Cuprates”

Adpvisor: Prof Ken Poeppelmeier

® Determination of structure/property relationships in several new classes of oxygen
deficient perovskite-type mixed metal oxides; including Y1.Ca,Str:Cu,GaO, the only
non-centrosymmetric high-T. superconductor, and YBaCuFeOs, the prototype
structure for a large class of SOFC cathodes.

1987 Worcester Polytechnic Institute, Worcester, MA. B. Sc. in Chemistry
Thesis: “X-Ray Studies of Coal Oxidation”
Advisor: Prof Herbert Beall

Professional Experience:
2020-pres Program Co-Lead: Silicon Consortium Project (EERE)
2017-pres Senior Scientist (RD6 RDL1); Li-Ion Anode/Cathode Materials/Ca-Ion Materials
2018-2020  Program Lead: Deep Dive Silicon Anode Materials (EERE)
2012-2017  Chemist (RD5 RDL1); Li-Ion Anode/Cathode Materials/Mg-Ion Materials
2012-pres  Group Leader, Interfacial Materials Chemistry
2007-2012  Chemist (707) Chemical Technologies Division, Battery Materials Group;
Li-Ton Anodes/Solid Electrolytes/Grid Storage
2002-2007  Associate Chemist (706) Chemical Technologies Division, Battery Materials Group;
Li-Ton Anode/Cathode Materials/Electrolytes
1997-2002  Assistant Chemist (705) Chemical Technologies Division, Battery Materials Group;
Li-Ton Anode/Cathode Materials/Medical Batteries
1994-1997  Postdoctoral Research Fellow, Chemistry Division, Ames Laboratory
(Advisor: Prof. John D. Corbett)
e Synthesis, structure, and characterization of main group Zintl compounds
(batteries, thermoelectrics)
1992-1994 Postdoctoral Research Fellow, Chemistry, University of Houston

(Adv1sor Prof. Allan J. Jacobson)
Synthesis, structure, and characterization of microporous transition metal
phosphates (cataly51s batteries).

® Discovery and characterization of the high-capacity high voltage two electron
cathode e-VOPO4.

Professional Societies:

American Chemical Society, Neutron Scattering Society of America, The Electrochemical Society,
Materials Research Society, Association for the Advancement of Science (AAAS)



Awards and Honors:

2018 Fellow, American Association for the Advancement of Science (AAAS)
2008 Outstanding Mentor Award from US Department of Energy, Office of Science
2000 Pacesetter Award (ANL) for the Development of the Intermetallic Anode
1992 Robert A. Welch Postdoctoral Fellowship, University of Houston

Service:

Associate Editor, Materials Research Bulletin, 2011-present

Editorial Board, Chemistry of Materials, 2011-present

Review Editor, Frontiers in Electrochemical Materials, (2022-pres)

Strategic Laboratory Leadership Program, Executive Program, University of Chicago Booth
School of Business, 2017-18.

Chair, Maria Goeppert Mayer Postdoctoral Fellowship Committee, 2018-present

Chair, Walter Massey Postdoctoral Fellowship Committee, 2021-present

Electrochemical Society Battery Division, At-Large Member Board of Directors, 2018-pres
Electrochemical Society Toyota Young Investigator Award, Judge, 2017-pres
Electrochemical Society Battery Division Technology Award, Judge, 2017-2020

Electrochemical Society, Interdisciplinary Science and Technology Subcommittee, Battery
Division Representative, 2019-2022.

Scientific Advisory Committee, Annual Conference on Magnesium-ion Batteries, Ulm,
Germany, 2016-present

Co-organizer International Battery Association Conference on Manganese Dioxide, 2000
Co-organizer, 7th International Symposium on Inorganic Phosphate Materials, 2011.
Symposium Lead Otrganizer, Beyond 1i-lon Batteries, 232nd Meeting of the Electrochemical
Society, National Harbor, MD, 2017.

Symposium Lead Otrganizer, Lithium-lon Batteries and Beyond, 233rd Meeting of the
Electrochemical Society, Seattle, WA, 2018.

Symposium Co-Organizer, Next Generation Battery Materials, 238th Meeting of the
Electrochemical Society, Honolulu, HI, 2020.

Symposium Lead Organizer, Next Generation Battery Materials, 239th Meeting of the
Electrochemical Society, Chicago, 1L, 2021.

Symposium Lead Organizer, Lithium-Ion Battery Recycling and Safety, 241th Meeting of the
Electrochemical Society, Vancouver, BC, 2022.

ARPA-E Review Panel (various topics), 2012-present
NSF Panel Reviewer (Materials, Energy Storage) 2015-present

Member, Technical Advisory Board, Advanced Materials Research Institute (AMRI), University
of New Otleans, New Otleans, LA, 2007-2016.

External Review Board, Fast and Cooperative Ion Transport in Polymer Electrolytes (FaCT), an
Energy Frontier Research Center (ORNL), 2022-pres.

Research and Development Magazine's R&&D 100 Awards, Judge, 2000-2003
Research and Development Magazine's Lab of the Year Awards, Judge, 2004-2006

Dissertation Committee(s): Three-Dimensional Electrode Structures, Northwestern University,
2001-5.



® Dissertation Committee: So/id State NMR and Pair Distribution Function Studies of Silicon
Electrodes for Lithinm-Ion Batteries, Stony Brook (NY) University, 2010.

® Chemical Engineering Division Representative on Laboratory Directed Research and Development
(LDRD) Committee, 2005-2008.

® FElectrochemical Energy Storage Search Committee Representative for ACCESS Chief
Science Officer (2021)

Active Research Projects:

e Farth Abundant Cathode Materials (2022-pres) Lead - Non-Oxide Cathodes
Advanced Battery Research (ABR), EERE; Identify, synthesize, and evaluate bulk
fluoride-containing materials containing earth-abundant transition metals as new lithium-
ion battery cathodes

e Silicon Consortium Program (2020-present), Deputy Director
Vehicle Technology Office (VTO), EERE. Organize and manage a new DOE program
dedicated to understanding next generation silicon-based anode materials for lithium-ion
batteries. Coordinate cross-lab research, program organization, materials design and
interfacial modification.

® Enabling Continuous Production of Defect-free, Ultrathin Sulfide Glass Electrolytes for Next
Generation Solid State Lithium Metal Batteries (2020-present),
Advanced Manufacturing Office (AMO), EERE with Tim Fister (CSE) and Polyplus
(Berkeley CA); Utilize advanced characterization methods to understand the role of
synthesis, morphology, and sintering on the ionic conductivity of sulfide-based solid-state
electrolytes for lithium-ion batteries.

® ReCell Advanced Battery Recycling Center (2019-present) Lead — Direct Cathode Recovery
Vehicle Technology Office (VTO) EERE; Determine, evaluate, and demonstrate methods
to recover LiINiMnCo)O, cathodes materials that have reached end-of-life conditions.
Devise materials upcycling methods that allow for recycled cathode material properties to
be updated as required.

® Joint Center for Energy Storage Research (2018-Present), Proposal Co-Lead: Multivalent
Materials
Office of Science, DOE Energy Innovation Hub for Energy Storage: core writing team -
Science Multivalent Materials and Materials Design (Multivalent Electrode Materials). New
multivalent cathode materials, multivalent cation-based electrolytes

Past Projects:

®  Realizing Next Generation of Cathodes Program (2019-22)
Advanced Battery Research (ABR), EERE; identify the role of cation disorder and surface
instability on electrochemical properties; assess the role of coatings and dopants on the
performance of low cobalt containing cathodes.

e SEI Stabilization of Silicon-Based Anodes (SEISta) Program Lead (2016-20) - Argonne



Battery Materials Research (BMR), EERE. Synthesize Li-Si model compounds (crystals,
films, and powders), electrolyte additives, and MAS NMR Spectroscopy to study the effect
of electrode structure and electrolyte composition on the SEI layer of LIB silicon anodes.

High Energy Silicon Anodes (2015-2020); Principal Investigator, (2018-20) Program Lead
Advanced Battery Research (ABR), EERE. Ultilize thin film electrodes to assess the role
of electrolyte additives on a silicon electrode SEI using EQCM-D spectroscopy.

Joint Center for Energy Storage Research (JCESR) (2013-2018), Proposal co-lead - Science
Office of Science, DOE Energy Innovation Hub for Energy Storage: core writing team -
Science (Multivalent Batteries, Non-Aqueous Flow Batteries), Creative, Management),
Materials Design (Multivalent Electrode Materials). Create new multivalent cathode
materials, multivalent cation-based electrolytes, new active organic materials, and
membranes for Non-Aqueous Redox Flow Batteries.

High Energy/High Voltage (HE-HV) Cathode Program (2014-2018), Lead - Interfaces
Advanced Battery Research (ABR), EERE. Proposal co-author; Synthesized model
cathodes in conjunction with MAS-NMR team; Developed spectroscopic tools to assess
the role of coatings, dopants, and electrolyte additives on the stability of cathode interfaces.

Non-Aqueous Organic Redox Flow Batteries, (2010-12), Principal Investigator
Laboratory Directed Research and Development (LDRD). With Andy Jansen (ANL),
Fikile Brushett (ANL/MIT); developed a new energy storage concept for grid applications;
Designed and tested active organic compounds, evaluated system designs for an all-
Organic Non-Aqueous Redox Flow Battery. Merged program into JCESR in 2012.

Three-Dimensional Silicon Anode Architectures (2010-2014), Principal Investigator
Batteries for Advanced Transportation Technologies (BATT), EERE; Investigated SEI
growth and the role of interfacial materials in silicon-based lithium-ion battery electrodes
using techniques that included MAS-NMR, and in-situ X-Ray tomography.

Solid Electrolytes for Lithium Batteries (2008-2013), Principal Investigator
Integrated Lab Industry Research Partnership (ILIRP-BATT), EERE; Solid State Batteries
Identify materials and processing techniques to enable solid state batteries that use (1)
ceramic electrolytes based on garnet and NASICON structures (thin film, bulk), and (2)
stabilize the lithtum metal anode interface based on self-terminating surface reactions.

High Energy Density Anodes for Lithium-Ion Batteries (2006-10),
Batteries for Advanced Transportation Technologies (BATT), EERE; Investigate the
correlation between the synthesis, electrode structure, and material properties of high
energy density intermetallic anodes.

Thin Film Batteries (2003-05),
Laboratory Directed Research and Development (LDRD) with Orlando Auciello (MSD);
Devise thin film batteries with high energy density anode structures in support of DOE’s
Artificial Retina Program.



Hydrogen Storage in a Zintl Matrix (2002-05), Principal Investigator
Laboratory Directed Research and Development (LDRD) with James Ralph (CMT);
Developed an electrochemically driven storage system that reversibly stored 7wt% H. at
RT based on LisSia.

High Energy Density Medical Cathodes (1998-2001)
Cooperative Research and Development Agreement (CRADA), Guidant with Dennis
Dees (CMT); Discovery, characterization, and evaluation of new silver-based cathodes for
medical batteries.

High-Capacity Cathodes for Lithium-Ion Batteries (1998-2005)
Batteries for Advanced Transportation Technologies (BATT), EERE; Discovery,
evaluation, and characterization of lithium-rich NMC-cathodes with Mike Thackeray,
Chris Johnson

Intermetallic Insertion Anodes for Lithium-Ion Batteries (1998-2005)
Batteries for Advanced Transportation Technologies (BATT), EERE; Discovery,
evaluation, and characterization of several anodes based on lithium insertion into metallic
host structures, including Cu,Sb and CuSns.

Educational Activities:

Current Postdoctoral Researchers:

Dr. Sanghyeon Kim (2019-pres)

Past Postdoctoral Researchers:

Dr. Fikile Brushett (2011-2012; MIT Chemical Engineering)

Dr. Baris Key (2011-2014; Argonne Chemical Sciences)

Dr. Suzanna Neuhold (2011-2012; AVL Industries)

Dr. Fulya Dogan (2012-2014; Argonne Chemical Sciences)

Aude Hubaud (2011-2016; Volta Energy Technologies)

Dr. Danielle Proffit (2013-2015; Rayovac)

Dr. Niya Sa (2016-2017; University of Massachusetts — Boston)

Dr. Sang-Don Han (2016-2017; National Renewable Energy Laboratory)

Dr. Krista Hawthorne (2016-2018; Argonne Chemical and Fuel Cell Technologies)
Dr. Anthony Montoya (2019-2022)

Graduate Students:

Dr. Erin Sorenson, Inorganic Chemistry, Northwestern University, PhD 2005
(PhD Advisor Ken Poeppelmeier)

Scott Barry, Inorganic Chemistry, Northwestern University, MSc, 2005.
(MSc Advisor Ken Poeppelmeier).

Dr. Duminda Sanjeewa, Inorganic Chemistry, Clemson University, PhD 2013.



(PhD Advisor Prof Shiou-Jyh Hwu)
® Dr. Jessica Hong, Inorganic Chemistry, Oregon State University, PhD 2021
(PhD Advisor David Ji)

Teaching

1985-1986  Sterling Elementary School, Fourth Grade Science Teacher.
Designed and implemented (with P. Barrett) an elementary school science curriculum based
on weekly hands-on projects, classroom labs, and a science fair.

1987-1988  Northwestern University, Teaching Assistant, General Chemistry Laboratory,
Responsible for helping set up and supervise undergraduate chemistry lab classes, test
grading, glassblowing class.

1988-1989 Northwestern University, Departmental Lecture Demonstrator,
Responsible for designing, preparing, and performing daily lecture demonstrations for
undergraduate chemistry classes.

1990-1991 Northwestern University, Teaching Assistant, Advanced Inorganic Chemistry,
Designed and implemented two new materials chemistry modules within the junior level
laboratory course.

1995 Iowa State University, Substitute Teacher, Freshman Chemistry,

Publications:
® Metrics (Oct 2022)
® Refereed Articles: 171 (WoS)
e H-Index Web of Science: h= 61 (85 citations/publ)
Google Scholar: h = 68
® ORCID Profile: http://orcid/org/000-0002-2556-6129
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William T. A. Harrison, S. C. Lin, J. T. Vaughey, Allan |. Jacobson “Synthesis, Structure and
Magnetism of Ba,(VO)(PO4)- HyO: A New Barium Vanadium Phosphate Hydrate” J. So/id
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